Objective: To examine activities of daily living (ADL) disability outcomes among racially/ethnically diverse elders receiving home care (HC) after hospitalization. Method: We conducted a retrospective cohort analysis of single-agency, 2013-2014 Outcome and Assessment Information Set data from older adults who received post-hospitalization HC (n = 20,674). We measured overall change in ADL disability by summing the difference of standardized admission and discharge scores from nine individual ADL. Associations between race/ethnicity and overall ADL change scores were modeled using general linear regression, adjusting for covariates consistent with the Disablement Model. Results: Overall, patients experienced improvement in ADL disability from HC admission to discharge. However, Asian, African American, and Hispanic patients experienced significantly less improvement compared with non-Hispanic Whites (all p < .001), even
Introduction
In 2013, approximately 21% of adults age 65 and older were from racial or ethnic minorities (Administration on Aging, 2014) . This percentage is expected to climb to almost 29% by 2030 (Administration on Aging, 2014) . Disparities between racial/ethnic groups in the prevalence and outcomes of chronic illnesses are well-documented in the general older adult population (Centers for Disease Control and Prevention, 2014; Centers for Medicare & Medicaid Services, 2012a) . However, health disparities in the home care (HC) setting have been inadequately researched despite almost 17% of HC patients being from a racial/ethnic minority (Alliance for Home Health Quality and Innovation, 2013).
In particular, very little literature exists examining disparities in disability outcomes among racially/ethnically diverse older adults receiving HC after hospitalization. Activities of daily living (ADL) disability, defined as difficulty in independently performing ADL, is an important patient-centered outcome associated with increased risk of 30-day all-cause hospital readmission (Greysen, Stijacic Cenzer, Auerbach, & Covinsky, 2015) and mortality (Matzen, Jepsen, Ryg, & Masud, 2012) . Chronically ill older adults are especially susceptible to worsening ADL disability during episodes of hospitalization (Anderson, 2010; Boyd et al., 2008; Boyd et al., 2009; Boyd, Xue, Guralnik, & Fried, 2005) . Furthermore, poor recovery of ADL performance in the month after hospital discharge predicts worsening ADL disability and death in the following year (Boyd et al., 2008) . The HC service period is an opportunity to employ post-acute interventions to optimize physical functioning (Cook et al., 2013) . However, we must first identify and understand racial/ethnic disparities in ADL disability outcomes to inform and tailor such interventions.
Theoretical Framework and Existing Literature
The Disablement Model initially proposed by Nagi (1991) and refined by Verbrugge and Jette (1994) describes factors associated with disability progression, and could be used to examine ADL disability disparities among racially/ethnically diverse older HC patients. The Model suggests pathology related to chronic illness leads to impairments in specific body systems. Impairments contribute to functional limitations affecting an individual's ability to complete discrete tasks. Disability occurs when functional limitations significantly impact an individual's capacity to interact with their environment (Verbrugge & Jette, 1994) . For example, knee osteoarthritis (pathology) could result in knee pain with movement (impairment), affecting an individual's ability to get up from a chair or bed or walk distances (functional limitation), and ultimately her ability to independently transfer out of a bed or chair, and ambulate at home (disability).
Disability progression is moderated by risk factors, intra-individual factors, and extra-individual factors (Nagi, 1991; Verbrugge & Jette, 1994) . Risk factors include sociodemographic characteristics, such as older age (Barnes et al., 2013; Gill, Gahbauer, Murphy, Han, & Allore, 2012) , socioeconomic disadvantage (Fuller-Thomson et al., 2009; Gjonça, Tabassum, & Breeze, 2009) , and race/ethnicity (Brega, Goodrich, Powell, & Grigsby, 2005; Graham, Chang, Bergés, Granger, & Ottenbacher, 2008; Peng, NavaieWaliser, & Feldman, 2003) . Socioeconomic disadvantage is common among patients who are dually eligible for Medicare and Medicaid, and these patients are more vulnerable to poor clinical outcomes (Allen, Piette, & Mor, 2014) . A small body of literature has also identified racial/ethnic disparities in ADL disability after hospitalization among older adults. For example, Graham and colleagues (2008) found that, among patients who received inpatient rehabilitation for hip or femur fracture, Hispanics and non-Hispanic Blacks had significantly lower functional scores at 3-and 6-month follow-ups post-discharge compared with non-Hispanic Whites.
In the Disablement Model, potentially modifiable intra-and extra-individual factors also moderate disability progression (Nagi, 1991; Verbrugge & Jette, 1994) . Intra-individual factors encompass person-level characteristics, such as health behaviors (e.g., physical activity) or psychosocial attributes (e.g., coping). Extra-individual factors include external supportive or environmental conditions, such as living arrangements, medical and rehabilitative care, and caregiver support. For example, evidence suggests caregiver support in the HC setting differs by race/ethnicity, with Asian and Hispanic patients reporting the most support, and is associated with worse ADL disability outcomes (Peng et al., 2003) . These modifiable factors could be targets for individual-, community-, or system-level interventions to not only attenuate disability progression but also reduce disparities in disability outcomes in HC.
The scant research examining the relationship between ADL disability and race/ethnicity in the HC setting has been mixed. Peng and colleagues (2003) found no difference in stability and improvement in ADL disability from HC admission to discharge across racial/ethnic groups. However, another study found disparities in improvement of ADL disability affecting only African American HC patients (Brega et al., 2005) . These studies had methodological limitations warranting additional research to identify and describe ADL disability disparities in HC. For example, neither study disaggregated samples by admission source (e.g., hospital, nursing home, community) despite evidence that older adults discharged from the hospital with new or increased ADL disability experience poorer prognoses and higher rates of death and disability (Boyd et al., 2008) . In addition, prior studies have not utilized a disablement framework to guide variable selection and analyses; therefore, the understanding of evidence-based factors associated with ADL disability in the HC setting remains limited.
The purpose of this study was to describe overall change in ADL disability in a sample of racially/ethnically diverse older adults receiving HC after hospitalization. We used single-agency clinical and administrative data to identify differences in ADL disability outcomes among older adults receiving HC after hospitalization. We hypothesized that non-Hispanic Whites would experience greater improvements in ADL disability on HC discharge compared with other racial/ethnic minority groups, after accounting for diverse factors consistent with the Disablement Model (Nagi, 1991; Verbrugge & Jette, 1994) .
Method

Study Setting and Data Sources
This retrospective cohort study examined the electronic medical records of adult patients served by a large nonprofit certified home health care agency in New York City between 2013 and 2014. Eligible patients included those who were 65 years or older and received skilled HC services immediately following hospitalization. These criteria yielded a study population of 28,052 patients. Patients were excluded from the analytic sample if they were discharged from HC to the hospital or another institutional setting (n = 3,098), independent in ADL at the start of HC (n = 2,574), or missing information about race/ethnicity (n = 155) or other covariates (n = 1551). Our final analytic sample included 20,674 patients. Patient data were obtained from administrative records, medication records, and the Outcome and Assessment Information Set, version C (OASIS)-a comprehensive assessment instrument used by clinicians to gather information about patients' demographic, clinical, and functional characteristics during the 60-day episodes of care provided under the Medicare Prospective Payment System (Centers for Medicare & Medicaid Services, Baltimore, & USA, 2012b) . Prior research has established the validity and interrater reliability of OASIS items, including those measuring ADL functioning (Hittle et al., 2003; O'Connor & Davitt, 2012; Tullai-McGuinness, Madigan, & Fortinsky, 2009 ). The Institutional Review Boards at the the University of Pennsylvania, the Visiting Nurse Service of New York, and the University of Missouri approved all study procedures.
Measures
Outcome variable. We used a standardization method employed in past HC research to create the outcome variable: overall change in ADL disability from admission to discharge from HC (Brega et al., 2005; Peng et al., 2003; Scharpf & Madigan, 2010) . ADL performance was measured using nine OASIS items that assessed patients' ability to perform the following activities: ambulation/locomotion, bathing, dressing upper body, dressing lower body, eating, grooming, toileting/hygiene, toilet transferring, and transferring. Each ADL item is scored on an ordinal scale where lower scores indicate less disability. Scale ranges vary across individual ADL (e.g., ambulation 0-6, grooming 0-3, transferring 0-5), however. Given the heterogeneity of scales for each ADL item, item responses were standardized by dividing the patient's score by the highest possible response, so that every item was scored on a scale from 0 to 1, and lower standardized scores indicated better ADL performance (Brega et al., 2005; Peng et al., 2003; Scharpf & Madigan, 2010) . To measure change in individual ADL disability from admission to discharge from HC, we used the following formula where the individual ADL change score equals standardized admission ADL score minus standardized discharge ADL score. Individual ADL change scores were then summed to provide an overall change in ADL disability score. Higher overall scores indicated greater improvement in ADL disability from admission to discharge.
Explanatory variables within disablement model. The primary independent variable, race/ethnicity, was represented by four categories: Asian (n = 1,505), Black/African American (n = 3,337), Hispanic/Latino (n = 3,132), and nonHispanic White (n = 12,700). Hispanic patients were categorized as Hispanic regardless of their race. Due to small sample sizes, American Indian and Native Hawaiian patients were omitted. 
Statistical Analysis
Mean and standard deviation (overall and by race/ethnicity) for continuous variables including age, total number of prescribed medications, and total number of chronic conditions were calculated. Frequency and proportion (overall and by race/ethnicity) for categorical variables including gender, Medicaid status, caregiver assistance, frequency of caregiver assistance, living arrangement, overall health-risk status, number of behavior risk factors, prognosis, vision impairment, hearing impairment, urinary incontinence, bowel incontinence, surgical wound existence, cognitive impairment, confusion, anxiety, depression, cognitive/behavioral/psychiatric symptoms, pain interfering with activity, shortness of breath, and prior function were calculated.
Multivariable ordinary least squares linear modeling was used to regress overall change in ADL scores, on race/ethnic groups, while adjusting for explanatory variables within the Disablement Model (Nagi, 1991; Verbrugge & Jette, 1994) . Model diagnostics included collinearity test for covariates and residual diagnostics. All covariates had variance inflation factors less than 4 (most of them were less than 2), indicating no evidence for multicollinearity. Residual plots showed a fairly random and symmetric pattern, and most studentized residuals were within three standard deviations, indicating that the linear regression model is appropriate for the data. All analyses were performed using SAS 9.3 (SAS Institute, Inc., Cary, North Carolina). Table 2 presents sample characteristics. The sample was predominantly female (62%), and the sample mean age was 79 (SD = ±8.61). Sixty-one percent of the sample were non-Hispanic White, 16% were African American, 15% were Hispanic, and 7% were Asian. A majority of the HC patients (64%) lived with others in their household; however, larger proportions of African American (39%) and Hispanic (38%) patients lived alone compared with non-Hispanic Whites (37%) and Asians (24%). Most patients had a caregiver (78%), and about 81% of patients reported that a caregiver assisted with ADL at least daily. Eight percent of the sample had Medicaid, with non-Hispanic Whites having the smallest proportion (3%) compared with Asians (27%), Hispanics (21%), and African American (10%). Seventeen percent of the sample had vision impairment, and 22% had a hearing impairment. Only about 19% of the sample were completely independent in ADL prior to hospitalization. Patients were reported as having symptoms of pain interfering with activity or movement (75%), shortness of breath with any exertion (49%), urinary incontinence (41%), and bowel incontinence (13%). Fortyfive percent of patients had confusion; 28% had depression symptoms, and 30% had anxiety symptoms. Thirty-one percent of patients were cognitively impaired. Compared with non-Hispanic White patients, racial/ethnic minority patients in our sample tended to have a greater number of chronic conditions, poorer prognosis, and a higher prevalence of sensory impairment, incontinence, pain, and shortness of breath. Overall, patients improved in ADL disability from admission to discharge from HC (change score mean = 1.97, SD = ±1.42). Several characteristics measured from the Disablement Model differed significantly between race/ethnic groups (Table 2) . 
Results
Characteristics of Study Population
Racial/Ethnic Disparities in ADL Disability
Disablement Model Factors
Several Disablement Model factors were associated with overall change in ADL disability in this sample (Table 3) . Older age (b = −0.01, p < .001) and Medicaid status were associated with less improvement in ADL disability (b = −0.25, p < .001). Among extra-individual factors, caregiver assistance for ADL was associated with less improvement (b = −0.15, p < .001). However, patients who had reported daily caregiver assistance with ADL or instrumental ADL had greater improvements in ADL disability (b = 0.12, p = .004). Living alone was also significantly associated with greater ADL improvement (b = 0.04, p = .034).
Patients' clinical status was associated with ADL disability. For example, having more chronic conditions was associated with less improvement in ADL disability (b = −0.10, p < .01). In contrast, patients who were stable and considered to have no risk for serious complications had greater improvement in ADL disability compared with patients who were seen as high risk (b = 0.08, p = .033). Under impairment factors, having a surgical wound (b = 0.48, p < .001) or having a vision impairment (b = 0.06, p = .033) was significantly and positively associated with improvement in ADL disability. Some functional limitation factors were associated with change in ADL disability. Pain associated with greater improvement in ADL disability (b = 0.06, p = .006). Conversely, reporting no shortness of breath symptoms (b = −0.24, p < .001) or reporting shortness of breath only with heavy exertion (walking more than 20 feet, climbing stairs; b = −0.17, p < .001) was associated with less improvement in ADL disability. Prior function was significantly associated with improvement in ADL disability. Patients who were completely independent (b = 0.36, p < .001) or had fewer functional deficits prior to hospitalization (b = 0.17, p < .001) experienced greater improvements in ADL disability at discharge from HC compared with patients with greater ADL performance deficits.
Discussion
Our study advances the understanding of health disparities in the HC setting. Although patients in our study experienced an overall improvement in ADL disability, we observed significant racial/ethnic disparities in the extent of that improvement. For every point of increase in the standardized ADL disability score among non-Hispanic White patients, Asian patients would only experience a .69 increase, Hispanic patients a .76 increase, and African American patients a .79 increase, suggesting lower rates of ADL disability recovery among minority patients in our sample. Our findings differ somewhat from previous studies of diverse HC patients that found either no significant ADL disability disparities among racial/ethnic groups (Peng et al., 2003) or disparities only affecting one group (Brega et al., 2005) . To capture a high-risk population (Boyd et al., 2008) , we selected a sample of patients admitted to HC after hospitalization, rather than patients admitted from varied sources (Brega et al., 2005) . Our findings highlight the post-acute period as a crucial juncture to address health disparities for multiple racial/ethnic groups. Additionally, in contrast to prior research that utilized a categorical variable of stability or improvement in ADL disability (Peng et al., 2003) , we used a continuous measure. This methodology led to uncovering incremental differences in change in ADL disability across diverse groups from HC admission to discharge. Skilled HC delivers supports and services critical to post-acute care recovery and the prevention of institutionalization (de Almeida Mello et al., 2016) . We observed poorer clinical status among racial/ethnic minority patients in our sample compared with non-Hispanic White patients. However, some impairment and functional limitation factors indicating poorer clinical status, such as pain and surgical wounds, were associated with greater improvement in ADL disability, which may be an indication of the effectiveness of HC services to address pain and wound healing to position patients for better functioning. These findings are encouraging as they demonstrate the potential for ADL disability recovery among racially/ethnically diverse, clinically complex HC patients if their post-acute care needs are met.
These post-acute care needs may include rehabilitative therapy services. In our sample, however, non-Hispanic Whites received the greatest number of rehabilitative therapy visits across all racial/ethnic groups. This observation aligns with past research documenting greater receipt of occupational and physical therapy in HC among non-Hispanic Whites compared with other race/ethnic groups (Peng et al., 2003) . The rationale behind differences in therapy visits for our sample is unclear. Physical and occupational therapy are typically ordered based on clinical status at the start of care; however, prior functional status of minority patients was worse compared with non-Hispanic Whites in our sample. The differences in therapy visits may be an important contributor to disparities in ADL disability outcomes. Thus, further research is needed to explore the mechanisms of disparities in HC service utilization across racial/ethnic groups to ensure equitable delivery of quality care.
We identified additional Disablement Model factors that could serve as potential targets for intervention. Among extra-individual factors, living alone was associated with greater recovery of ADL performance. Older patients who were living alone may have had fewer functional dependencies prior to their hospitalization (Weissman & Russell, 2016) . Interventions to preserve functional status and support independence at home could include nurse-led care coordination (Popejoy et al., 2015) , function-focused care strategies (Resnick, Galik, Gruber-Baldini, & Zimmerman, 2011; Resnick et al., 2009) , or home environment modifications (Szanton, Leff, Wolff, Roberts, & Gitlin, 2016) . Future research could test the effects of the above interventions on reducing disparities in ADL disability outcomes among post-acute HC patients.
Caregiver variables, which are also extra-individual factors, were associated with ADL disability outcomes among HC patients. Consistent with prior research (Peng et al., 2003) , patients in our sample who had caregivers experienced less improvement in ADL performance compared with patients without caregivers. It is possible that patients with caregivers assisting with ADL were more clinically complex and had poorer functional status. We also found that patients whose caregivers assisted at least daily with ADL had greater improvement in ADL disability. Taken together, these findings suggest that the mere presence of a caregiver is not enough to positively impact ADL disability among post-acute HC patients, but that the activities and frequency of caregiver assistance is what may lead to greater recovery from ADL disability. This finding may be especially critical to improving disparities in ADL disability outcomes in the post-acute HC setting since over 70% of all racial/ethnic minority groups in our sample reported the availability of an informal caregiver to assist with ADL. Clinicians in the HC and outpatient setting should engage and educate caregivers on strategies to support and encourage ADL performance in the post-acute setting (Resnick et al., 2011; Resnick et al., 2009) , as well as connect caregivers with resources to facilitate their ability to provide needed assistance.
There are some important limitations of our study. Study data were obtained from a single HC agency in the northeast; thus, study findings may have limited generalizability. In addition, we were not able to examine longterm outcomes past HC discharge in our data; therefore, we were unable to determine whether ADL disability for this sample was associated with more distal outcomes such as nursing home placement. We did not examine specific interactions between race/ethnicity and Disablement Model factors. Additional research is needed to examine the effects of potential interactions between race/ethnicity and key variables, such as gender and socioeconomic status, on ADL disability disparities.
We relied on data from past medical records for our analysis, which limited the identification of exact mechanisms contributing to ADL disability disparities in our sample. For example, we did not have access to detailed measures of intra-individual factors, such as physical activity or psychosocial factors, or other extra-individual factors, such as additional home and community-based resources that might affect ADL disability during the HC service period. Furthermore, our data did not include fully detailed descriptions of caregiver availability, willingness, ability, or activities. The absence of these data precluded us from identifying characteristics of daily caregiving tasks that might affect ADL disability outcomes. We also had limited social determinants of health variables. Medicaid status has been used in past similar research (Brega et al., 2005) as a proxy of socioeconomic disadvantage; however, more direct indicators such as educational attainment (Louie & Ward, 2011; Thorpe et al., 2011) , housing and neighborhood characteristics (Clarke & Gallagher, 2013; Samuel, Glass, Thorpe, Szanton, & Roth, 2015) , and income (Zaninotto, Sacker, & Head, 2013) could provide greater insight into the contribution of socioeconomic disadvantage in disparities in ADL disability outcomes. Future research should incorporate more in-depth individual-, community-, and system-level variables to include social determinants of health, which may affect health disparities across diverse race/ethnicities.
Although older adults receiving HC after hospitalization experience an overall improvement in ADL disability, racial/ethnic disparities exist in the magnitude of improvement. Additional research is needed to clarify mechanisms underlying these disparities. Our findings suggest clinicians in the HC and outpatient setting could employ interventions targeted toward caregiver training, management of clinical conditions, such as pain and wound care, and physical and occupational therapy to promote recovery of ADL performance.
